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(5) Method and apparatus for the production of photopolymeric printing plates. 



(g) A method and apparatus for direct production 
of photopolymeric printing plates. The method 
comprises forming a positive and/or negative 
image on a substrate by ink-jet printing with a 
photopolymeric ink composition, optionally 
preheated. The apparatus (1) for carrying out 
the method of the invention comprises a rotat- 
able drum (2) adapted for retaining on its inner 
or outer surface the substrate (4) to be printed ; 
a carriage (5), displaceable axially in respect of 
the drum (2) ; a container (8) for a photo- 
polymeric ink composition ; at least one nozzle 
(6) communicating with the carriage (5) for 
ejecting the photopolymeric ink composition ; 
and a UV source (10) located so as to expose 
the printed surface of the substrate (4) to UV 
radiation. 
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FIELD OF THE INVENTION 

The present invention concerns a method and 
apparatus for direct production of photopoiymeric 
printing plates by ink-jet printing techniques. 

BACKGROUND OF THE INVENTION 

Recent years have seen an overwhelming devel- 
opment in the printers' art. The use of computers has 
provided increased speed and precision for produc- 
tion, control and scheduling. The progress in printing, 
such as the use of a scanner which directly "reads" 
picture images, created the necessity for direct plate- 
making. 

One of the methods for direct plate-making uses 
ink-jet printing to directly form an image or "non-im- 
age" portion. Ink-jet printing is a pressureless, plate- 
less printing process, which uses jets of colored ink 
to produce an image of typographic quality at modest 
press speeds or of legible quality at high speeds. The 
ink is ejected under pressure through a nozzle and 
dispersed into uniform droplets which are charged 
electrostatically and are deflected by an electric field 
governed by a computer or another digital image- 
generating device. 

An example of the methods for preparing printing 
plates by the ink-jet printing technique is Japanese 
Kokai Publication 113456/1981 which proposed a 
method of preparing printing plates, wherein ink-re- 
pelling materials (e.g. curable silicone) are printed on 
a printing plate by ink-jet printing. The printing plate 
thus obtained is an intaglio printing plate in which the 
ink-repelling material formed on the surface of the 
substrate serves as the "non-image" part. As a result, 
the resolution of the printed images at shadow areas 
or reversed lines is not so satisfactory. Moreover, this 
method requires a large amount of ink, because the 
ink-repeiling material must be deposited on the entire 
"non-image" part which occupies most of the surface 
of the printing plate. This, furthermore, delays the 
printing process. 

Japanese Kokai Publication 69244/1 992 also dis- 
closes a method for making printing plates comprising 
the steps of: forming a printed image by ink-jet print- 
ing on a recording material previously subjected to a 
hydrophilic treatment, using a hydrophobic ink con- 
taining photocurable components; and exposing the 
whole surface to an active radiation. 

EP 533 168 A1 discloses a method for making 
printing plates using ink-jet printing for lithographic 
plates. 

In the above known method, the surface of the 
substrate to be used for the lithographic plate must, 
as a rule, be first subjected to various treatments 
such as a mechanical graining, an anodizing or a hy- 
drophilic treatment so as to obtain good hydrophilic 
properties and water retention capability. Therefore, 



even the use of an ink composition having a very high 
surface tension results in a poor image on the surface 
of the substrate because of ink spreading. 

All printing processes, including those mentioned 
5 above, necessarily cause water pollution due to the 
disposal of toxic solutions, heavy metals, etc. which 
are used in the processes, as well as air pollution and 
other health hazards. 

10 OBJECT OF THE INVENTION 

It is thus the object of the present invention to pro- 
vide a rapid, environment-friendly and material-sav- 
ing method for the direct production of printing plates. 

15 

SUMMARY OF THE INVENTION 

The above object is achieved by the present in- 
vention, which provides a method for the production 
20 of photopoiymeric printing plates comprising: 

forming a positive and/or negative image on a 
substrate by ink-jet printing with a photopoiymeric ink 
composition, optionally preheated to a temperature of 
about 30-260°C; and 
25 subjecting the resulting printed substrate to 

UV radiation, thereby curing said ink composition 
forming said image. 

The present invention also provides an apparatus 
for carrying out the method of the present invention. 
30 Said apparatus comprises: 

i) A rota table drum adapted for retaining on its in- 
ner or outer surface a substrate to be printed; 

ii) a carriage, displaceable axially in respect of 
said drum; 

35 iii) a container for a photopoiymeric ink composi- 
tion; 

iv) at least one nozzle communicating with said 
carriage for ejecting said photopoiymeric ink 
composition; and 
40 v) a U.V. source located so as to expose the print- 
ed surface of the substrate to UV radiation. 

DESCRIPTION OF THE INVENTION 

45 The photopoiymeric ink composition used in the 
method of the present invention may be any conven- 
tional photopoiymeric material. 

In accordance with an embodiment of the inven- 
tion, said photopoiymeric material comprises from 
so about 0.5 to about 20% of a ferromagnetic powder, 
such as iron powder. 

In accordance with another embodiment of the in- 
vention, said photopoiymeric material comprises from 
about 0.1 to about 10% of a conductive additive, such 
55 as salt. 

The substrates on which the image is formed ac- 
cording to the present invention may be made of steel, 
polyester, or any other rigid material, coated or un- 
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coated. 

The printing plates obtained by the method of the 
present invention may be adapted to different types 
of printing such as letter-press, dry-offset, gravure, 
f texographic printing techniques or any other printing 
technique such as silk-screen printing. 

The method of the present invention has the fol- 
lowing major advantages over the conventional meth- 
ods: 

i) it does not involve environmental pollution of 
any kind, since no solvent wash is required; 

ii) it eliminates waste of photopolymeric material 
which does not participate in the formation of the 
image and must be washed away; 

Hi) it enables the production of printing plates of 

any desired hardness and thickness which are 

suitable for various printing processes. 

Said method is faster than any other conventional 
methods, 4 to 5 plates per hour against a maximum 
of one plate per hour with previous known photo- 
mechanical and engraving methods. 

It should be emphasized that the image obtained 
by the method of the present invention is "grown" or 
"built up" from the substrate, as contrasted with any 
other conventional method for producing photopoly- 
meric images on plates for the printing industry. 

In accordance with an alternative embodiment of 
the invention, instead of the drum the apparatus may 
comprise a flat-bed table 11 as shown in Fig. 2. In this 
embodiment, the carriage and/or the flat-bed table 
are displaceable in mutually orthogonal directions. 

The rotatable drum may also be replaced by cy- 
linders having different diameters for producing 
plates or engraving blocks or sleeves without a seam. 

Instead of one ink container, there may be pres- 
ent two containers, one for holding the ink composi- 
tion and the other for holding the ferromagnetic pow- 
der, or any other additives needed for the ink-jet proc- 
ess. 

DETAILED DESCRIPTION OF THE DRAWINGS 

The present invention will further be described in 
detail with reference to the accompanying non-limit- 
ing drawings, in which: 

Fig. 1 is a partial schematic view (in perspective) 

of one embodiment of the apparatus according to 

the invention; and 

Fig. 2 is a partial schematic view (in perspective) 
of an alternative embodiment of the apparatus 
according to the invention, including a flat-bed ta- 
ble 11 instead of the drum in Fig. 1. 
As seen in Fig. 1 , the photopolymeric printing ap- 
paratus, generally referenced as 1, comprises: 

a drum 2 rotatable around a horizontal axis 3 
supporting the printing substrate 4; a carriage 5 car- 
rying a pair of nozzles 6 and horizontally displaceable 
on a pair of tracks 7, its motion being governed by a 



computer (not shown). 

A photopolymeric ink composition is fed to the 
nozzles 6 from an ink container 8 via flexible tubes 9 
having sufficient slack to allow free movement of the 
5 carriage 5. If necessary, the photopolymeric ink is 
preheated before it reaches the nozzles 6 by any suit- 
able heating means (not shown). 

The photopolymeric ink may be fed under pres- 
sure to the nozzles 6 from the ink container 8 by a 
10 pump (not shown). 

The ink is intermittently ejected from the nozzles 
6, also by command of the computer in a conventional 
manner, so as to form the desired image on the sub- 
strate 4. 

15 The photopolymeric ink droplets ejected from the 
nozzles 6 are computer-controlled in any known man- 
ner to form the latent image on the substrate. For ex- 
ample, the ink droplet can be deflected by electrostat- 
ic field or, when the photopolymeric material compris- 

20 es a ferromagnetic powder, by a magnetic field. 

The image thus produced is cured by ultraviolet 
radiation provided by a UV source 10. 

The invention is further illustrated by the follow- 
ing non-limiting examples. 

25 

Example 1 

A photopolymeric ink composition (XV5049, 
Ciba-Geigy) was warmed to 40°C and 3% by weight 

30 of a very fine iron powder were added. The mixture 
thus obtained was inserted into a container of a ink- 
jet carriage. A steel sheet 0.25 mm thick was used as 
a substrate for the image produced by said ink com- 
position droplets ejected from the nozzles placed on 

35 the carriage. 

The image was cured by ultraviolet radiation and a 
plate carrying the projected image having a hardness 
of 80°A (Shore) was obtained in a ready to print form. 
This plate can be used for letterpress or dry-offset 

40 printing. 

Example 2 

The procedure and materials were the same as in 
45 Example 1, except that a negative image was ob- 
tained. The plate was smoothed and coated by a thin 
layer of nickel. This plate can be used in Gravure 
printing. 

so Example 3 

The procedure was the same as in Example 1 , ex- 
cept that the photopolymeric ink used was "Polymer 
Resin Hercules 500 SK" (Hercules, USA) which was 
55 pre-heated to 70°C. The substrate was a 0.25 mm 
thick polyester plate, havine one rough face for car- 
rying the image. After curing, the plate had a hard- 
ness of 25°A (Shore) and can be used for flexographic 
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Claims 



7. 



A method for the production of photopolymeric 
printing plate, comprising: 

forming a positive and/or negative image 
on a substrate by ink-jet printing with a photopo- 
lymeric ink composition, optionally preheated to a 
temperature of about 30°-260°C; and 

subjecting the resulting printed substrate 
to UV radiation, thereby curing said ink composi- 
tion forming said image. 

A method according to Claim 1 , wherein the pho- 
topolymeric ink composition comprises from 
about 0.5 to about 20% of a ferromagnetic pow- 
der. 

A method according to Claim 1 , wherein the pho- 
topolymeric ink composition comprises from 
about 0.1 to about 10% of a conductive additive. 

A method according to any one of Claims 1 , 2 or 
3 adapted for the production of relief printing 



A method according to any one of Claims 1 , 2 or 
3, wherein the photopolymeric printing plates are 
adapted for letterpress printing. 



A method according to any one of Claims 1 , 2 or 
3, wherein the photopolymeric printing plates are 
adapted for f lexographic printing. 
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A method according to any one of Claims 1, 2 or 
3, wherein the photopolymeric printing plates are 
adapted for dry-offset printing. 35 

A method according to any one of Claims 1, 2 or 
3, wherein the photopolymeric printing plates are 
adapted for gravure printing. 
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any one of Claims 1 to 9, comprising: 

i) A rotatable drum (2) adapted for retaining on 
its inner or outer surface the substrate (4) to 
be printed; 

ii) a carriage (5), displaceable axially in re- 
spect of said drum (2); 

iii) a container (8) for a photopolymeric ink 
composition; 

iv) at least one nozzle (6) communicating with 
said carriage (5) for ejecting said photopoly- 
meric ink composition; and 

v) a UV source (10) located so as to expose 
the printed surface of the substrate (4) to UV 
radiation. 

13. An apparatus (1) according to Claim 12, further 
comprising heating means associated with said 
nozzles (6) for heating said ink composition. 

14. An apparatus (1 ) according to Claim 12 or 13, fur- 
ther comprising a pump for creating super atmos- 
pheric pressure inside said container (8). 

1 5. An apparatus (1 ) as claimed in any one of Claims 
12, 13 or 14, wherein the rotatable drum (2) is re- 
placed by cylinders having different diameters. 

16. An apparatus (1) as claimed in Claim 15, wherein 
the rotatable drum (2) is replaced by a flat-bed ta- 
ble (11), said table (11) and said carriage (5) be- 
ing displaceable in mutually orthogonal direc- 
tions. 

1 7. An apparatus (1 ) as claimed in any one of Claims 
12 to 16, comprising a second container for hold- 
ing a ferromagnetic powder or conductive addi- 
tive. 



A method according to Claims 1, 2 or 3 adapted 
for the production of silk screen plates. 
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1 0. A photopolymerized ink composition for use in the 
method of any one of the preceding claims, which 
comprises from about 0.5 to about 20% of a fer- so 
romagnetic powder. 



1 1 . A photopolymerized ink composition for use in the 
method of any one of the preceding claims, which 
comprises from about 0.1 to about 1 0% of a con- 
ductive additive. 
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12. An apparatus (1) for carrying out the method of 
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